Selective involvement of the PI3K/PKB/bad pathway in retinal cell death.
The phosphoinositide-3-kinase (PI3K)/protein kinase B (PKB)/Bad signal transduction pathway is engaged in the control of apoptosis in many different cell types, particularly through phosphorylation of the Bcl-2 family protein Bad. We examined the involvement of this pathway in the control of programmed cell death in the retina of developing rats. PKB is constitutively phosphorylated in retinal tissue in vitro, whereas Bad was dephosphorylated both in Ser112 and Ser136. Cell death induced by either the PI3K inhibitor LY294002, or the general kinase inhibitor 2-aminopurine, were followed by PKB dephosphorylation, but PKB was not modulated during cell death induced by the protein synthesis inhibitor anisomycin. Treatment of retinal tissue cultures with forskolin, which increases intracellular levels of cAMP, partially blocked apoptosis induced by both anisomycin and 2-aminopurine, but not by LY294002, whereas forskolin invariably induced phosphorylation of Bad on both Ser112 and Ser136. The data suggest that Bad may be engaged in survival pathways in the immature retina, but pathways other than PI3K/PKB/Bad, and phosphorylation sites other than Ser112 and Ser136 in the Bad protein control cell survival in retinal tissue.